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Description 

FIELD OF THE INVENTION 

5 [0001] This invention relates to an absorbent article for absorbing body fluid. More particularly, this invention relates 
to an absorbent article, such as a sanitary napkin, which provides a post-use visual signal to the user that the body 
fluid is staying in the center of the article. 

BACKGROUND OF THE INVENTION 

10 

[0002] An absorbent article refers to products such as diapers, sanitary napkins, training pants, incontinent garments, 
overnight pads, panty liners, underarm shields. Such articles are designed to absorb body fluid, such as urine, menses, 
blood, perspiration, and other excrements discharged by a body. Sanitary napkins, also referred to as catamenial pads, 
feminine pads, overnight pads, panty liners and panty shields are designed to be worn by a female to absorb menses 
15 and other body fluids discharged before, during and after a menstrual period. Such products are external devices which 
are generally held in position by a garment attachment adhesive or by a mechanical attachment to an adjacent under- 
garment Such articles differ from tampons which are classified as internal devices and which are designed to be 
physically inserted into a woman's vagina. 

[0003] EP-A-0 158 914 discloses an absorbent structure for use in absorbent pads such as diapers having a first 
20 layer of cellulosic fibers and a second layer of cellulosic fibers, which second layer has a greater density than the first 
layer and underlies at least a portion of the first layer. 

[0004] WO 91/14415 discloses a sanitary napkin or incontinence guard comprising an absorbent pad having two 
absorbent layers, wherein the first absorbent layer is disposed on that wick of the article which faces towards the wearer 
and wherein the second absorbent layer comprises fibre-material which has been highly compressed thereby exhibiting 

25 good liquid-spreading ability. The first absorbent layer comprises superabsorbent material. 

[0005] Today, there is a move by manufacturers to make external sanitary products thinner than in the past so that 
they are more discrete while delivering an equal amount of fluid capacity as the thicker products. This evolution has 
seen a decrease in thickness or sanitary products from about 25 millimeters (mm), down to about 10 mm, and even 
down to a thickness of less than 5 mm. The primary reason for the reduction in thickness has been the use of new 

30 superabsorbent materials. However, superabsorbent materials are very expensive and can cause gel blocking as they 
swell up with fluid. Because of this, there is a desire to construct an absorbent article, especially a thin article, which 
has adequate fluid capacity and rapid fluid intake white using a lesser amount of superabsorbent or by eliminating 
superabsorbents altogether. This will substantially reduce the cost of manufacturing such an article. 
[0006] It is also desirable to construct an absorbent article which can deliver a post-use visual signal to the user that 

35 the body fluid is staying in the center of the article. If the fluid stain approaches the side edges of the absorbent article, 
the user could clearly see that the article needs to be changed. 

[0007] Another important aspect of absorbent articles is their ability to wick menses. Menses is very viscous and can 
contain small particles of body tissue which tend to cling to the cover and can restrict the passage of additional body 
fluid into the absorbent article. Manufacturers of absorbent articles are always on the lookout for a new material or 
40 arrangement of layers which will provide improved wicking capabilities. 

[0008] Now an absorbent article has been invented which utilizes an absorbent having a high wicking capability, 
especially for menses, as well as providing a post-use visual signal to the user that the body fluid is staying in the 
center of the article. 

45 SUMMARY OF THE INVENTION 

[0009] Briefly, this invention relates to an absorbent article for absorbing body fluids such as urine, menses, blood, 
excrement, etc. The absorbent article includes a liquid-permeable cover, a liquid-impermeable baffle and an absorbent 
positioned therebetween. The absorbent is constructed of first and second members each having a predetermined 

50 width, with the width of the first member being equal to or greater than the width of the second member. The second 
member is positioned below at least a portion of the first member. The second member has a higher wicking capability 
than said first member to facilitate movement of body fluid in a horizontal plane throughout the second member. This 
wicking capability can be expressed as a ratio of length of a fluid stain in the second member to length of a fluid stain 
in the first member being greater than 1 .7 when the length of the fluid stain in the second member is at least 76 mm. 

55 Body fluid present in the second member will then be transferred back into the first member over an area equal to the 
saturate area of the second member. As the absorbent article becomes saturated with body fluid which is retained in 
an area corresponding to the surface area of the second member, the user receives a post-use visual signal that the 
fluid is staying in the center of the article. 
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[001 0] The general object of this invention is to provide an absorbent article for absorbing body fluids such as urine, 
menses, blood, excrement, etc. A more specific object of this invention is to provide an absorbent article, such as a 
sanitary napkin, which provides a post-use visual signal to the user that the fluid is staying in the center of the article. 
[001 1] Another object of this invention is to provide an absorbent article for absorbing body fluid which has improved 
s wlcking capabilities expressed by a ratio of length of a fluid stain in a member having a high wicking capability to length 
of a fluid stain in another member having a lower wlcking capability than the high wicking member, the ratio being at 
least 1 .7 when the length of the fluid stain in the high wicking member is at least 76 mm. 

[0012] A further object of this invention is to provide an absorbent article having stain masking properties in that the 
fluid stain in the first absorbent member is less severe than the fluid stain in the second absorbent member. 
10 [001 3] Still another object of this invention is to provide an absorbent article which is less than 5 mm thick and which 
is easy to manufacture and low in cost. 

[0014] Other objects and advantages of the present invention will become more apparent to those skilled in the art 
in view of the following description and the accompanying drawings. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig. 1 is a top view of an absorbent article partially cut away to reveal the interior members. 
[0016] Fig. 2 is a cross-sectional view of Fig. 1 taken along line 2-2. 

[0017] Fig. 3 is a top view of an alternative embodiment of an absorbent article having a transfer layer and three 
20 longitudinal slits formed in the first member. 

[0018] Fig. 4 is a cross-sectional view of Fig. 1 taken along line 4-4. 

[0019] Fig. 5 is a perspective view of another embodiment of an absorbent article having a transfer layer and the 
second member enclosed by the first member with a slit in the top layer of the first member. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0020] Referring to Figs. 1 and 2, an absorbent article 10 is shown which is capable of absorbing body fluid. The 
thickness of the absorbent article 10 should be less than 25 mm, preferably, less than 10 mm, and most preferably, 
between about 2 mm to about 5 mm. For an ultra thin absorbent article, the thickness should be less than about 5 mm. 
30 The absorbent article 1 0 can be a diaper, a training pant, a sanitary napkin, a panty liner, an overnight pad, an incontinent 
garment, an underarm shield or any other known disposable product capable of absorbing urine, menses, blood, per- 
spiration, excrement, or other fluid discharged by a human body. For the purpose of discussion, the absorbent article 
10 will be described in terms of a sanitary napkin. 

[0021] The absorbent article 1 0 includes a liquid-permeable cover 1 2, a liquid-impermeable baffle 1 4 and an absorb- 
35 ent 1 6 positioned therebetween. The liquid-permeable cover 1 2 is designed to contact the body of the wearer and can 
be constructed of a woven or nonwoven material. The cover 12 can be constructed of natural or synthetic materials 
and should be easily penetrated by body fluid. Suitable materials include bonded carded webs of polyester, polypro- 
pylene, polyethylene, nylon or other heat-bondable fibers. Other polyolefins, such as copolymers of polypropylene and 
polyethylene, linear low-density polyethylene, finely-perforated film webs and net materials, also work well. 
40 [0022] The cover 1 2 can also be constructed of a thermoplastic film which contains apertures and is flanked on both 
sides by a nonwoven material. This particular embodiment provides a soft feel against the wearer's thighs while allowing 
body fluid to rapidly pass therethrough. 

[0023] The liquid-impermeable baffle 1 4 is designed to permit the passage of air or vapor out of the absorbent article 
10 while blocking the passage of liquids. The baffle 14 can be made from any material having the above-identified 

45 properties. A good material is a micro-embossed, polymeric film, such as polyethylene or polypropylene. Bi-component 
films can also be used. A preferred material is polyethylene film. Most preferably, the baffle 14 will be a polyethylene 
film having a thickness in the range of about 0.2 mm to about 2.0 mm, preferably about 0.3 mm to about 1 .0 mm. 
[0024] The cover 12 and the baffle 14 can be coextensive and in face to face contact around the periphery of the 
absorbent 1 6. The cover 1 2 and baffle 1 4 can also be sealed together about their peripheries by use of an adhesive, 

so by heat sealing, by ultrasonics, or by any other process known to those skilled in the art For example, the cover 12, 
the baffle 14 and at least a portion of the absorbent 16 can be adhesively joined together and then die cut to have a 
common periphery. Alternatively, the cover 1 2 and the baffle 1 4can cooperate together to encircle or wrap the absorbent 
16. 

[0025] The absorbent 16 is formed from a first member 18 and a second member 20. The absorbent members 18 
55 or 20 can contain a hydrocolloidal material, commonly referred to as a superabsorbent. It should be noted, however, 
that the absorbent article 1 0 works perfectly well without the presence of any superabsorbent material. 
[0026] The first member 1 8 is positioned below the cover 12 and can have a length and a width which are approxi- 
mately equal to the length and width of the absorbent article 10. If the absorbent article 10 is a die cut product, it is 



3 



EP0774 946 B1 



possible to stamp out or cut the first member 1 8, the cover 1 2 and the baffle 14 in a single operation. However, it should 
be noted that if one desires to make the first member shorter or narrower than the absorbent article 1 0, that this is also 
possible. Preferably, the width of the first member 18 will be equal to the width of the absorbent article 10 such that it 
spans across the absorbent article 1 0. If the width of the first member 1 8 is less than the width of the absorbent article 
5 10, the first member 18 should be aligned along the longitudinal central axis X-X of the absorbent article 10. The 
reason for this is that such articles are designed to be worn adjacent to the body so that most of the discharged body 
fluid impinges on the central portion of the cover 12. Therefore, it makes sense to have the first member 18 directly 
aligned under the region where the body fluid will contact the article 10. 

[0027] The first member 18 can be a hydrophilic material formed from various types of natural or synthetic fibers, 
10 including cellulose fibers, surfactant treated meltblown fibers, wood pulp fibers, regenerated cellulose or cotton fibers, 
or a blend of pulp and other fibers. Preferably, the first member 18 is formed from a material having a large pore 
structure and exhibits both wet and dry resiliency to ensure comfort and protection. The first member 18 further has a 
relatively low wicking capability, especially for menses, when compared to the second member 20. Cofbrrn and air-laid 
fabric are two materials that work well as the first member 18. Coform is an air-formed blend of meltblown fibers and 
is pulp fibers. The formation of such material is disclosed in U.S. patent 4,100,324 which issued to Anderson et al. This 
patent is incorporated by reference and made a part hereof. A coform mixture of about 60 percent cellulose fibers with 
about 40 percent polypropylene meltblown fibers, works well. 

[0028] An air-laid fabric also works well for the first member 18. A commercially available air-laid fabric is Airtex® 
395 sold by James River Corporation located at 500 Day St., P.O. Box 23790, Green Bay, Wisconsin 54309-3790. 
20 Airtex® 395 is 1 00% virgin softwood with a latex acrylic binder. 

[0029] The first member 18 can also contain thermoplastic polymers which can be permanently deformed by the 
application of heat and pressure. Such materials include polypropylene, nylon, polyethylene, polyesters, etc. Typical 
of such materials are bonded carded webs and spunbond fabrics. 

[0030] The second member 20 is positioned below at least a portion of the first member 1 8. The second member 20 
25 has a length which is equal to but preferably less than the length of the absorbent article 10. The second member 20 
can be thinner than the first member 18 and has a width which is equal to and preferably less than the width of the first 
member 18. For an absorbent article 10 having an overall width of between about 63.5 mm to about 101.6 mm (about 
2.5 inches to about 4.0 inches) the width of the second member 20 should range from between about 25.4 to about 
50.8 mm (about 1 to about 2 inches). Preferably, the width of the second member 20 is between about 38.1 to about 
30 50.8 mm (about 1 .5 to about 2 inches). It should be noted that if the absorbent article 1 0 is a larger article, for example 
a diaper, the width of the second member could be constructed with a width that is proportionately larger. The reason 
for making the width of the second member 20 narrower than the width of the absorbent article 10 is that the second 
member 20 has a higher wicking capability, especially for menses, than any other member of the absorbent article 10. 
Therefore, fluid in the second member 20 will wick outward along the longitudinal X-X and transverse Y-Y axes faster 
35 than the same fluid will wick in the first member 18. If the second member 20 had a width equal to the width of the 
absorbent article 10, then any fluid that contacted the second member 20 would be wicked outward to the side edges 
of the absorbent article 10. Side leakage could then occur and the absorbent article 10 would fail to perform it's function, 
that being, to collect and hold body fluid. 

[0031] As stated above, the second member 20 has a higher wicking capability than the first member 1 8. By a higher 
40 wicking capability is meant that body fluid contacting the second member 20 will be routed in the x and y directions 
quicker and more effectively then the same fluid would be routed in those directions in the first member 18 when 
measured at a time of 5 minutes after initial insult of 3 milliters (ml) of fluid. The x-direction means parallel to the central 
longitudinal axis X-X and the y-direction means parallel to the central transverse axis Y-Y, both marked on Fig. 1 . 
[0032] Tests were conducted to determine the wicking capabilities of the various materials of different absorbent 
45 articles, specifically sanitary napkins. The test procedure determined the wicking capability of the various materials 
using a dye solution which was dispensed at a flow rate of 3 ± .5 ml/30 seconds. Measurements were taken at two 
different times, at 30 seconds to establish an initial insult and at 5 minutes after Initial insult. The equipment and materials 
needed for the test are as follows: 

so 1. an automated pump capable of dispensing 3 ± .5 ml in 30 seconds. An automated Cole Parmer-Masterflex® 

pump, available from Cole-Parmer Instrument Company, Chicago, Illinois 60648 works well; 

2. a 1 ,000 ml capacity Pyrex graduate with 10 ml graduation; 

3. a ring stand • 15 inches (381 mm) high; 

4. a needle, having a 1/8 inch (3 mm) tip, mounted to the ring stand; 

55 5. Masterflex Tygon tubing, #14, available from Cole-Parmer Instrument Company; 

6. 40 ml of a dye solution formed from mixing 16.7 grams of blue dye, No. 1 powder, available from the Warner- 
Jenkinson Division of Universal Foods Corporation, located at 2526 Baldwin Street, P 0 Box 1 4538, St. Louis, M0. 
63178-4538, which has been mixed with 1 ,000 ml of distilled water; 
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7. 900 ml of distilled water; 

8. a stopwatch, readable to 0.1 second; and 

9. a metric ruler. 

5 [0033] Before starting the test, 40 ml of the dye solution is gently swirled with 900 mi of distilled water in the 1000 
ml capacity pyrex graduate. 

[0034] The samples to be tested should be conditioned as follows: first each sample should be removed from a 
protective package, if the sample is retained in a package. Each sample should then be held at a temperature of 41 °C 
± 0,5°C (73°F ± 1 °F) and at a relative humidity of 50% ± 2%. for at least 2 hours. After being conditioned, a 52 mm x 
10 1 52 mm (2 by 6 inch) specimen is cut from the center of each sample. The longer dimension corresponds to the length 
of the article from which it is cut 

[0035] The test procedure for each specimen is as follows: each 52 mm x 1 52 mm (2 by 6 Inch) specimen is laid on 
a table with it's body side surface facing up. The tip of the needle is centered over the specimen. The switch which 
controls the flow of the dye solution from the pump is turned on to allow the dye solution to flow onto the center of the 

15 specimen. The stopwatch is started as soon as the dye solution drips onto the specimen. At 30 seconds, the switch 
to the pump is turned off and the stopwatch is simultaneously stopped. This time period represents what is referred to 
in the Tables as the "initial insult" and the amount of fluid dispensed should be 3 ml. As quickly as possible, the cover 
is removed from the specimen. The length and width of the fluid stain on the first and second members, and third 
member if one is present, are measured with the metric ruler. Each member is carefully peeled apart from the adjacent 

20 member in order to measure the fluid stain. This measurement is denoted and recorded and represents the initial insult 
of the dye solution. All of the members and the cover are then returned to their original position and the stopwatch is 
started. Five minutes thereafter the stopwatch is stopped. As quickly as possible, the cover is removed from the spec- 
imen. The length and width of the fluid stain on the absorbent members, as described above, are measured and 
recorded. These measurements are denoted and recorded as the "5 minute after insuir reading. This is the final 

25 measurement. 

[0036] The data appearing in Table 1 below was obtained using the above described test procedure. Six, present or 
past available, commercial sanitary napkins were tested along with four prototypes of the present invention. The four 
prototypes are labelled as: "Prototype 1"; "Prototype 2"; "Prototype 3" and "Prototype 4". One can see from the data 
that after 5 minutes from initial insult, the length of the fluid stain in the second absorbent member for each of the four 

30 prototypes (129 mm, 152 mm, 100 mm and 135 mm) was much longer than the fluid stain length in any of the com- 
mercially available products. The highest value for any of the commercially tested products was 95, see (KUT 2nd 
member). In summary, the second absorbent member in each of the four prototypes of this invention clearly had a 
higher wicking capability then the first absorbent member. This feature is not present in any of the commercially available 
products which were tested. Table 1 also shows that all four prototypes exhibited a large difference in stain length when 

35 compared to the fluid stain length at the time of initial insult. For example, Prototype 3 had a difference of 21 mm (100 
mm minus 79 mm). The KUT and the NF Maxi were the only two commercially tested products that exhibited such a 
large difference. The other commercially tested products had a difference of 10 mm or less. This is further proof that 
the present invention utilizes an absorbent member having a high wicking capability positioned below an absorbent 
member having a lower wicking capability. Such an arrangement produces unexpected results especially in ultra thin 

40 absorbent products which are void of superabsorbent material, provided other conditions are also satisfied. 
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Note: 

Some swelling occurred in some of the composite members resulting in 
stain sizes slightly larger than the cut size. 

Values in Table 1 have been rounded to whole numbers. 
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20 



25 



30 



35 



40 



45 



50 



55 



Products 
AUM 

5FUP 



Always Ultra Maxi - commercial product sold by 
Procter & Gamble Company. 



Stayfree Ultra Plus 
Johnson & Johnson. 



commercial product sold by 



Prototype 1 Ultra Thin prototype - having 1) a spunbond cover; 2) an 
absorbent structure including meltblown, Airtex* 395 and 
a tissue insert (3 layers E- folded) enclosed by the 
Airtex* 395; 3) foam; and 4) baffle. 

Prototype 2 Ultra Thin prototype - having 1) a cover formed of an 
apertured thermoplastic film strip flanked by spunbond; 
2) a spunbond transfer layer; 3) Airtex* 395; 4) three 
layers (E-folded) tissue enclosed by the Airtex* 395; 5) 
foam; and 6) baffle. 

Prototype 3 Ultra Thin prototype - having 1) a cover formed of an 
apertured thermoplastic film strip flanked by spunbond; 
2) a spunbond transfer layer; 3) Airtex* 395; 4) nine 
layers (multi-fold) tissue enclosed by the Airtex* 395; 
5) foam; and 6) baffle. 

Prototype 4 Ultra Thin prototype comprised of coform with spunbond 
carrier sheet, 3 layers (E-folded) tissue and baffle. 

KUT Kotex Ultra Thin - commercial product sold by 

Kimberly-Clark Corporation. 

NF Maxi New Freedom Maxi - commercial product sold by 
Kimberly-Clark Corporation. 

NF Thin 1 New Freedom* Thin - commercial product sold by 
Kimberly-Clark Corporation. 

NF Thin 2 New Freedom* Thin Maxi - commercial product sold prior 
to January, 1991 by Kimberly-Clark Corporation. 



Abbreviations: 

Top Member 
Inner Member 
Sph Member 
Airtex* 
Tissue 

Coform A 

Mod. MB 



Top member above inner member 

Wrapper containing superabsorbent material 

An absorbent member containing Sphagnum 

Airtex* 395 mfg. by James River Corporation 

Saint Catherine's tissue 32 gsm. mfg. by 

Kimberly-Clark Corporation 

60% polypropylene polymer blended with 40% pulp, 

100 gsm. mfg. by Kimberly-Clark Corporation 

Modified meltblown 60 gsm., macro pores mfg. by 

Kimberly-Clark Corporation 
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15 



Abbreviations - Continued 

MBX = Standard meltblown 60 gsm., micro pores mfg. 

by Kimberly-Clark Corporation 
Fluff ■ Weyerhaeuser roll fluff pulp, NF 105. 

Emb. Fluff = Fluff that has an embossing pattern formed thereon. 
Coform B = 25% polypropylene polymer blended with 75% pulp, 

190 gsm., mfg- by Kimberly-Clark Corporation 
Coform C = 60% polypropylene polymer blended with 40% pulp, 60 

gsm., (4 layers * 240 gsm) mfg. by Kimberly-Clark 

Corporation 

MBY = Standard meltblown 60 gsm., (4 layers = 240 gsm) 

micro pores mfg. by Kimberly-Clark Corporation. 



[0037] Table 2 below shows the ratios of fluid stain length of two adjacent absorbent members in a sanitary napkin 
for the six tested commercial products and the four prototypes Identified in Table 1 . The ratio was determined by dividing 
the fluid stain length in the absorbent member having the higher wicking capability by the fluid stain length in the 
absorbent member having the lower wicking capability. When the product contained three absorbent members, see 
20 Prototype 1 ; KUT and NF Maxi, fluid stain length for the absorbent member having the highest wicking capability was 
divided by the fluid stain length of each of the other two members. 

[0038] The ratios in Table 2 show that for the four prototypes of this invention, the change in stain length 5 minutes 
after initial insult was 1.7; 2.3; 2.3 and 3.9, respectively. These values are a representation of the relationship of the 
wicking capability of the higher wicking member to the lower wicking member. A large rvalue indicates that the difference 

25 of wicking is more pronounced between the two members. Another way of stating this is to say that the second member 
has a wicking capability which is significantly greater than the wicking capability of the first member. This feature enables 
the second absorbent member to be able to wick the body fluid much more efficiently than the first member. Since the 
second member is positioned below at least a portion of the first member, the body fluid is drawn into the second 
member and wicked throughout it's entire surface very quickly. The fluid is then transferred back to the first member 

30 over a much larger surface area. 

[0039] One will notice that in Table 2, the commercial products contained ratios between 1.1 and 2.3. However, in 
the "NF Thin 1 " product, the higher wicking member (coform B) is wider than and positioned above the lower wicking 
member (coform C). In the KUT product, the higher wicking member (tissue) is wider than both of the lower wicking 
members (Mod. MB and inner member). This construction is opposite to the construction of the present invention and 

35 could lead to premature side leakage, tn those commercial products where the width of the high wicking member was 
equal to or less than the width of the low wicking member, the values were 2.0 or less. Such values Indicate that there 
is less of a difference in wicking capability between the absorbent members. 



TABLE 2 



40 


RATIOS OF STAIN LENGTH (n=1) 


Product 


Ratio of Members 


stain length ratio after 3 ml insult 


stain length ratio 5 min. after insult 




AUM 


Member (2): Member (1) 


1.3 


1.4 




SFUP 


Member (2): Member (1) 


1.1 


1.1 


45 


Prototype 1 


Member (1 ): Member (2) 


1.4 


1.7 






Member (3): Member (2) 


1.6 


2.0 




Prototype 2 


Member (2): Member (1) 


1.8 


2.3 




Prototype 3 


Member (2): Member (1) 


1.9 


2.3 


50 


Prototype 4 


Member (2): Member (1) 


2.4 


3.9 




KUT 


Member (2): Member (1) 


1.3 


1.7 






Member (2): Member (3) 


1.4 


1.8 




NF Maxi 


Member (3): Member (1) 


0.8 


1.5 






Member (3): Member (2) 


1.3 


2.0 


55 


NFThinl 


Member (1): Member (2) 


1.4 


2.3 




NFThin2 


Member (1): Member (2) 


1.1 


1.35 




Note: The products and members in 


Table 2 correspond to the products and members identified in Table 1. 
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[0040] In Table 3, the wicking capability in terms of stain length of the six commercial products and the four prototypes 
described in Tables 1 and 2 are given. The fluid stain length after the initial "3 mi" insult (at 30 seconds) and "5 minutes 
after initial insult" are listed. The values in the right hand column "Stain length 5 minutes after insult" clearly show that 
for the four prototypes, the fluid stain length has progressed more than 76 mm, (129 mm, 152, mm, 100 mm and 135 

5 mm respectively). In fact, the fluid stain length exceeded 99 mm for all four prototypes. In the commercial products, 
the fluid stain lengths were less than 76 mm in every product except KUT which measured 95 mm. These fluid stain 
lengths further support the fact that the second absorbent member in this invention has a greater wicking capability 
than the first member. The combination of ratio of fluid stain length of the high wicking member divided by the fluid 
stain length of the low wicking member being greater than 1.7 along with the fluid stain being at least 76 mm, and 

10 preferably at least 99 mm in the high wicking member produces an unexpected result that enables the present invention 
to function much better than any of the tested products. It should be noted that the time period to determine the ratb 
is at 5 minutes after initial insult of 3 ml. 

[0041] The NF Maxi commercial product has a fluid stain length of 60 mm in the high wicking member, well below 
76 mm. Therefore, even though the wicking ratio is 2.0, the fluid stain length of the high wicking member is low, showing 
15 that the fluid is not being well distributed along the high wicking member, and is outside the present invention. 



TABLE 3 







WICKING CAPABILITY - STAIN LENGTH 








Change in stain length on absorbent members 




20 




(noi) 








(all measurements in mm) 






Initial Sample Length 152 mm 








Product 


Absorbent Member 


stain length after 3 ml 


stain length 5 minutes 


25 






insult 


after insult 




AUM 


1st member 


45 


50 






2nd member 


60 


70 




SFUP 


1st member 


' 55 


60 


30 




2nd member 


62 


66 




Prototype 1 


1st member 


83 


110 






2nd member 


60 


65 






3rd member 


98 


129 


35 


Prototype 2 


1st member 


65 


67 




2nd member 


I 115 


152 




Prototype 3 


1st member 


42 


44 






2nd member 


! 79 


100 




Prototype 4 


1st member 


30 


35 


40 




2nd member 


73 


135 




KUT 


1st member 


55 


55 






2nd member 


70 


95 | 






3rd member 


50 


52 




NF Maxi 


1st member 


38 


40 


45 




2nd member 


24 


30 






3rd member 


32 


60 




NF Thin 1 


1st member 


71 


73 






2nd member 


32 


32 


50 


NF Thin 2 


1st member 


57 


69 






2nd member 


51 


51 




Note: The products and members in Table 3 correspond to the products and members identified in Table 1. 




Some swelling occurred in some of the composite members resulting in stain sizes slightly larger than the cut size. 



55 [0042] The second member 20 is preferably constructed of tissue. The tissue can be made from softwood and/or 
hardwood fibers and can be creped, wet pressed or through-air dried. More than one layer can be used with the layers 
separate and distinct or the layers can be formed by folding a single sheet of tissue one or more times. It has been 



9 



EP0 774 946 B1 



found that two or more layers work well. Preferably, the second member 20 is an E-folded tissue having three or more 
connected layers. For an absorbent article 10 having an overall length of about 117.8 mm (about 7 inches) or more, 
the tissue can have a length of about 152.4 mm to about 177.8 mm (about 6 inches to about 7 inches). The tissue 
facilitates fluid wicking throughout the entire surface area of the second member 20 and fluid dispersement into the 
5 first member 1 8. The tissue can increase the rate at which fluid can be drawn in and retained by the absorbent 1 6 by 
as much as approximately 25 percent over a conventional pulp absorbent 

[0043] The density of the tissue should also be greater than the density of the first member 18. The density of the 
first member 1 8 should be between about 48 to about 96 kg per m 3 (about 3 to about 6 pounds per cubic foot), preferably 
between about 64 to about 80 kg per m 3 (about 4 to about 5 pounds per cubic foot). Thus, the density of the second 
10 member 20 should be at least about 1 6 kg per m 3 (about 4 pounds per cubic foot) or greater, and preferably about 96 
kg per m 3 (about 6 pounds per cubic foot). More preferably, the density of the second member 20 should be about 1 1 2 
kg per m 3 (about 7 pounds per cubic foot). 

[0044] Referring to Figs. 3 and 4, an alternative embodiment of an absorbent article 10' is shown. The absorbent 
article 10' includes a liquid-permeable cover 22, a liquid-impermeable baffle 24, and an absorbent 26. The absorbent 
15 26 includes a transfer layer 28, a first absorbent member 30 and a second absorbent member 32. The transfer layer 
28 is positioned between the cover 22 and the first member 30 and is aligned along a central longitudinal axis X-X of 
the absorbent article 10'. The transfer layer 28 can be a nonwoven polypropylene spunbond web or other material 
having similar properties. 

[0045] The transfer layer 28 can be in the shape of a rectangular strip, having a length equal to or less than the 
20 overall length of the absorbent article 10\ and a width less than the width of the absorbent article 10'. A length of 
between about 152 mm to about 304 mm (about 6 to about 12 inches) and a width of between about 12 mm to about 
25.4 mm (about 0.5 to about 2 inches) works well for a sanitary napkin. Preferably, the transfer layer 28 has a length 
approximately equal to the length of the absorbent article 10', and a width of between about 25.4 mm to about 38.1 
mm (about 1 to about 1 .5 inches), most preferably about 31 .75 mm (about 1 .25 inches). 
25 [0046] The transfer layer 28 is capable of passing body fluid downward from the cover 22 to.the absorbent 26. The 
transfer layer 28 provides a pre-use visual signal to the user that the primary absorbent portion of the article 10" is 
situated along the central longitudinal axis X-X of the absorbent article 10'. 

[0047] The absorbent article 10' is also different from the embodiment depicted in Figs. 1 and 2 In that the first 
member 30 contains one or more longitudinal gaps 34. The gaps 34 can vary in length and width and can be formed 

30 by making cuts or slits in the first member 30 or by forming the first member 30 out of separate strips which are aligned 
side by side in a horizontal plane. Each gap 34 provides an unobstructive pathway for body fluid, especially menses, 
to flow from the cover 22 and/or the transfer layer 28 down into the second member 32. The gaps 34 allow the absorbent 
article 10" to bend and fold so as to stay In intimate contact with the body of the user. The gaps 34 also allow rapid 
penetration of the body fluid into the lower portion of the absorbent article 10* and this is highly desirable in keeping 

35 the cover 22 dry. The gaps 34 are especially useful in sanitary products were menses is being absorbed because 
menses is a very viscous fluid which does not flow easily through fibrous materials. 

[0048] The second member 32 serves the same purpose as the second member 20, described in Rg. 1 . The second 
member 32 is depicted as having a width larger than the transfer layer 28 but narrower than the first member 30. Again, 
the reason for this is that the second member 32 has a higher wicking capability than the first member 30. By sizing 

40 the width of the second member 32 to be less than the first member 30, the fluid will not migrate to the side edges of 
the absorbent article 10' until the fluid has filled the second member 32. This delays the possibility of side leakage. 
[0049] Referring to Rg. 5, a third embodiment of an absorbent article 10" is shown having a liquid-permeable cover 
36, a liquid-impermeable baffle 38 and an absorbent 40. The cover 36 and the baffle 38 are sealed together about the 
periphery of the absorbent article 10". The absorbent 40 includes a transfer layer 42, a first member 44 and a second 

45 member 46. All three members 42, 44 and 46 are vertically arranged and have the properties discussed above in 
reference to Figs. 1-4. However, in this embodiment, a plurality of apertures 48 and 50 are formed completely through 
both the cover 36 and the transfer layer 42, respectively. The apertures 48 and 50 facilitate movement of body fluid 
down into the absorbent 40. Some or all of the apertures AS formed in the cover 36 and the apertures 50 formed in the 
transfer layer 42 can be axially aligned so as to rapidly allow the body fluid to penetrate down into the absorbent 40. 

so The size, shape, diameter and number of apertures 48 and 50 can vary to suit one's particular needs. The apertures 
48 and 50 can be uniformly or randomly arranged throughout all or a portion of the cover 36 and the transfer layer 42. 
As shown, the apertures 48 are arranged in a narrow strip aligned along the central longitudinal axis X-X of the ab- 
sorbent article 10". The width of the apertured section of the cover 36 can be equal to the width of the transfer layer 
42. Preferably, the entire surface of the transfer layer 42 will be apertured. 

55 [0050] In Rg. 5, one will notice that the first member 44 consists of two layers, one above and one below the second 
member 46. The top layer of the first member 44 contains a single gap 52 axially aligned with the central longitudinal 
axis X-X. The gap 52 can be formed by cutting or slitting the top layer of the first member 44 or by constructing the 
first member 44 from two separate strips of material that are aligned parallel to one another and slightly spaced apart. 
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The gap 52, along with the apertures 48 and 50, provide a plurality of unobstructive pathways from the cover 36 to the 
second member 46. It should be noted that If only one gap is present, it should be aligned along the central longitudinal 
axis X--X for then it will be vertically situated between the central portion of the cover 36, where the fluid will enter the 
absorbent article 10', and the center of the second member 46. The center of the second member 46 will allow the 

5 fluid to be quickly wicked to the periphery of the tissue. 

[0051] In Fig. 5, the combined width of the two strips forming the first member 44 is equal to the width of the second 
member 46. From a manufacturing prospective, it may be advantageous to make'the first and second members, 44 
and 46 respectively, of equal size for this could facilitate vertical alignment of one member relative to the other member. 
[0052] The absorbent article 10" also contains a wet resilient layer 54, which is positioned between the bottom layer 

10 of the first member 44 and the liquid-impermeable baffle 38. The wet resilient layer 54 can be a closed cell, polyethylene 
foam presently commercially sold by Sealed Air Corporation, 71 10 Santa Fe Drive, Hodgklns, Illinois 60525. The foam 
is sold as Cell-Aire® CA-30 having a thickness of about 0.8 mm (about 1/32 of an inch), with a density of 1 9 kg per m 3 
(1.2 pounds per cubic foot), a width of 152 cm (60 inches), and on rolls having a linear length of 615 meters (2000 
feet). Another polyethylene foam that is also suitable for the wet resilient layer 54, is sold by Ametek Microfoam Division, 

is Brandwine Four Building, Routes 1 and 202, Chadds Ford, Pennsylvania 19317. 

[0053] The wet resilient layer 54 serves to resist bunching and twisting of the absorbent article 10" during use. By 
wet resilient is meant that the layer 54 Is resilient even when wetted by body fluid. The wet resilient layer 54 has a 
length and a width which can be coterminous with the length and width of the cover 36 and/or the baffle 38. The wet 
resilient layer 54 should have a width equal to or greater than the width of the absorbent 40, and a length equal to, 

20 and preferably, greater than the length of the absorbent 40. The wet resilient layer 54 resists bunching and twisting of 
the absorbent article 10" and therefore cooperates with the gap 52 in keeping the absorbent article 10" In intimate 
contact with the wearer's body. 

[0054] Physically attached to an exterior surface 56 of the baffle 38, are two longitudinally extending strips of garment 
attachment adhesive 58 and 60. It should be noted that one wide strip, three or more narrow strips, or a spray pattern 

25 of adhesive can also be used. The garment attachment adhesive is commercially available from National Starch and 
Chemical Company, located at 10 Finderne Ave., Bridgewater, New Jersey 08807. The garment adhesive strips 58 
and 60 are used to secure the absorbent article 10" to the inside of the crotch portion of an undergarment, when the 
absorbent article 10" is a catamenial product. If the absorbent article 10" is a diaper or a training pant, the garment 
adhesive strip 58 and 60 may not be needed. The garment adhesive strips 58 and 60 serve to properly align the 

30 absorbent article 10" over the vaginal opening. 

[0055] A releasable peel strip 62 is attached to the garment adhesive strips 58 and 60 and serves to prevent the 
adhesive from becoming contaminated prior to attachment to an undergarment The peel strip 62 can be a white Kraft 
paper, coated on one side, so that it can be released from a hot melt adhesive, such as the garment adhesive strips 
58 and 60. The peel strip 62 is designed to be removed by the ultimate consumer just prior to placement of the absorbent 

35 article 1 0" in the undergarment. 

[0056] While the invention has been described in conjunction with several specific embodiments, it is to be understood 
that many other alternatives, modifications and variations will be apparent to those skilled in the art in light of the 
aforegoing description. Accordingly, this invention is intended to embrace all such alternatives, modifications and var- 
iations which fall within the scope of the appended claims. 

40 



Claims 



1. An absorbent article (10; 10') comprising an absorbent (16; 26) including first and second members (18, 20; 30, 
45 32; 44, 46) each having a predetermined width, said first member (1 8; 30; 44) having a width which is greater than 

or equal to the width of said second member (20; 32; 46), said second member positioned below at least a portion 
of said first member, said second member having a higher wlcking capability than said first member, characterized 
in that said wlcking capability of said first and second members is expressed as a ratio of length of a fluid stain in 
said second member to length of a fluid stain in said first member, said ratio being at least 1 .7 when the length of 
so said fluid stain in said second member is at least 76 mm. 

2. The absorbent article of claim 1 wherein said article has a thickness of less than about 5 mm. 



3. The absorbent article of claim 2, further comprising: 

55 

a) a liquid-permeable cover (12; 22; 36), and 



b) a liquid-impermeable baffle (14; 24; 38), wherein said absorbent is positioned between said cover and said 
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baffle. 

4. The absorbent article of claim 3 wherein said second member (20; 32; 46) is a through-air dried, creped tissue. 

5 5. The absorbent article of claim 3 wherein said second member (20; 32; 46) is tissue which is E-folded to form at 
least three connected layers and said tissue has a width of between about 2.54 to about 5.06 cm (about 1 .0 to 
about 2.0 inches). 



6. The absorbent article of claim 3 wherein said second member (20; 32; 46) has a width of between about 3.81 to 
10 about 5.08 cm (about 1 .5 to about 2.0 inches). 

7. The absorbent article of claim 3 wherein said second member (20; 32; 46) is constructed of at least two layers. 

8. The absorbent article of claim 3 or 4, wherein said first member (1 8; 30; 44) has a width which spans the width of 
15 said absorbent article, said second member (20; 32; 46) being an E-fotded tissue having at least three connected 

layers and having a higher wicking capability than said first member, and said article having a thickness of less 
than about 5 mm. 

9. The absorbent article of claim 8 wherein said first member (18; 30; 44) is coform. 

20 

10. The absorbent article of claim 8 wherein said first member (18; 30; 44) is an air-laid fabric. 

11. The absorbent article of claim 8 wherein a transfer layer (28; 42) is positioned between said cover (22; 36) and 
said first member (30; 44). 

25 

12. The absorbent article of claim 8 wherein said first member (30; 44) has at least one longitudinal slit (34) formed 
therein which extends lengthwise along a portion thereof. 

13. The absorbent article of claim 12 wherein said first member (30) has a plurality of slits (34) formed therein which 
30 extend lengthwise along a portion thereof. 



14. The absorbent article of any of claims 3 to 5, wherein said first member is including at least two horizontally aligned 
and spaced apart strips (5 8; 60) which have at least one longitudinal gap (52) formed therebetween, said second 
member (46) being an E-folded tissue having at least three layers, said ratio being at least 2.3 when the length of 

35 said fluid stain in said second member is at least 99 mm, and said article having a thickness of less than about 5 mm. 

15. The absorbent article of claim 14 wherein a transfer layer (42) is positioned between said cover (36) and said first 
member (44) and said transfer layer (42) is darker in color than said first member (44), said darker color providing 
a pre-use visual signal to the user of where a majority of the fluid should be retained. 

40 

Patentanspruche 

1. Saugfahiger Artikel (10; 10'), umfassend einen Saugkdrper (16; 26), der erste und zweite Elemente (18, 20; 30; 
45 44, 46) umfasst, von denen jedes eine vorbestimmte Breite aufweist, wobei das erste Element (18; 30; 44) eine 

Breite aufweist, die grafter oder gleich 1st wie die Breite des zweiten Elements (20; 32; 46), wobei das zweite 
Element unterhalb zumindest eines Abschnitts des ersten Elements angeordnet ist, wobei das zweite Element 
eine hohere Dochtwirkungsfahigkeit als das erste Element aufweist, dadurch gekennzeichnet, dass die Dochtwir- 
kungsfahigkeit des ersten und zweiten Elements als eln Verhaltnis der Lange eines Flussigkeitsf fecks in dem 
so zweiten Element zu der Lange eines Flussigkeitsf leeks im ersten Element ausgedrOckt wird, wobei das Verhaltnis 

wenigstens 1 ,7 ist, wenn die Lange des Flussigkeitsflecks in dem zweiten Element wenigstens 76 mm betragt. 

2. Saugfahiger Artikel aus Anspruch 1 , wobei der Artikel eine Dicke von weniger als etwa 5 mm aufweist. 
55 3. Saugfahiger Artikel aus Anspruch 2, weiter umfassend: 

a) eine flussigkeitsdurchlassige Abdeckung (12; 22; 36), und 

b) eine flussigkeitsundurchlassige Sperrschicht (14; 24; 38), wobei der Saugkfirper zwischen der Abdeckung 
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und der Sperrschicht angeordnet 1st 

4. Saugfahiger Artikel aus Anspruch 3, wobei das zwelte Element (20; 32; 46) ein durchluftgetrocknetes, gekrepptes 
Tissue 1st 

5. Saugfahiger Artikel aus Anspruch 3, wobei das zweite Element (20; 32; 46) Tissue 1st, das E-gefaltet 1st, urn we- 
nigstens drei verbundene Schichten zu bilden, und das Tissue eine Breite von zwischen etwa 2,54 bis etwa 5,08 
cm (etwa 1 ,0 bis etwa 2,0 Inch) hat. 

6. Saugfahiger Artikel aus Anspruch 3, wobei das zweite Element (20; 32; 46) eine Breite von zwischen etwa 3,81 
bis etwa 5,08 cm (etwa 1 ,5 bis etwa 2,0 Inch) aufweist. 

7. Saugfahiger Artikel aus Anspruch 3, wobei das zweite Element (20; 32; 46) aus wenigstens zwei Schichten auf- 
gebaut 1st. 

8. Saugfahiger Artikel aus Anspruch 3 Oder 4, wobei das erste Element (18; 30; 44) eine Breite aufweist, die sich 
Goer die Breite des saugfahigen Artikels erstreckt, wobei das zweite Element (20; 32; 46) ein E-gefaltetes Tissue 
ist, das wenigstens drei verbundene Schichten aufweist, und eine hohere Dochtwirkungsfahigkeit hat als das erste 
Element, wobei der Artikel eine Dicke von weniger als etwa 5 mm aufweist. 

9. Saugfahiger Artikel aus Anspruch 8, wobei das erste Element (18; 30; 44) koform Ist. 

10. Saugfahiger Artikel aus Anspruch 8, wobei das erste Element (18; 30; 44) ein luftabgelegtes Tissue ist. 

11. Saugfahiger Artikel aus Anspruch 8, wobei eine Obertragungsschicht (28; 42) zwischen der Abdeckung(22; 36) 
und dem ersten Element (30; 44) angeordnet ist. 

12. Saugfahiger Artikel aus Anspruch 8, wobei das erste Element (30; 44) wenigstens einen darin gebiideten, longi- 
tudinalen Schlitz (34) aufweist, der sich in Langsrichtung entlang eines Teils davon erstreckt. 

13. Saugfahiger Artikel aus Anspruch 1 2, wobei das erste Element (30) eine Mehrzahl von darin gebiideten Schlitzen 
(34) aufweist, die sich In Langsrichtung entlang eines Teils davon erstrecken. 

14. Saugfahiger Artikel aus einem der Anspruche 3 bis 5, wobei das erste Element wenigstens zwei horizontal aus- 
gerichtete und beabstandete Streifen (58; 60) aufweist, die wenigstens einen longitudinaien Spalt (52) aufwelsen, 
derdazwischen gebildet ist, wobei das zweite Element (46) ein E-gefaltetes Tissue ist, das wenigstens drei Schich- 
ten aufweist, wobei das Verhaltnis wenigstens 2,3 betragt, wenn die Lange des Flussigkeitsf leeks In dem zwei ten 
Element wenigstens 99 mm betragt und der Artikel eine Dicke von weniger als etwa 5 mm aufweist 

15. Saugfahiger Artikel aus Anspruch 14, wobei eine Obertragungsschicht (42) zwischen der Abdeckung (36) und 
dem ersten Element (44) angeordnet ist, und die Obertragungsschicht (42) eine dunklere Faroe hat als das erste 
Element (44), wobei die dunkiere Faroe dem Benutzer ein optisches Vorgebrauchssignal, wo eine Mehrheit der 
Flussigkeit aufgestaut sein solite, bereitstellt 



Revendlcatlons 

1 . Article absorbant (1 0 ; 1 0') comprenant un absorbant (1 6 ; 26) incluant un premier et un second elements (1 8,20 ; 
30,32 ; 44,46), chacun ayant une largeur predetermine, iedit premier element (1 8 ; 30 ; 44) ayant une largeur qui 
est superieure ou egale a la largeur dudit second element (20 ; 32 ; 46), iedit second element etant positionne en 
dessous d'au moins une partie dudit premier element, Iedit second element ayant une capacite de drainage su- 
perieure a celle dudit premier element, caracterise en ce que ladite capacite de drainage desdits premier et second 
elements est exprimee sous la forme d'un rapport entre la longueur d'une tache de fluide sur Iedit second element 
et la longueur d'une tache de fluide sur Iedit premier element, Iedit rapport etant d'au moins 1 ,7 lorsque la longueur 
de ladite tache de fluide sur Iedit second element est d'au moins 76 mm. 

2. Article absorbant selon la revendication 1 , dans lequel Iedit article a une epaisseur n'excedant pas 5 mm. 
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3. Article absorbant selon la revendicatlon 2, comprenant en outre : 

a) une enveloppe permeable aux llquides (12 ; 22 ; 36), et 

b) un ecran impermeable aux liquides (14 ; 24 ; 38), article dans lequel ledit materiau absorbant est position ne 
s entre ladite enveloppe et ledit ecran. 

4. Article absorbant selon la revendication 3, dans lequel ledit second element (20 ; 32 ; 46) est un papier absorbant 
mince cr£pe, seche par soufflage transversal. 

10 5. Article absorbant selon la revendication 3, dans lequel ledit second element (20 ; 32 ; 46) est un papier absorbant 
mince plie en E pour former au moins trois couches connectees et ledit papier absorbant mince a une largeur 
comprise entre environ 2,54 et environ 5,08 cm (environ 1,0 et environ 2,0 pouces). 

6. Article absorbant selon la revendication 3, dans lequel ledit second Element (20 ; 32 ; 46) a une largeur comprise 
15 entre environ 3,81 et environ 5,08 cm (environ 1 ,5 et environ 2,0 pouces). 

7. Article absorbant selon la revendication 3, dans lequel ledit second element (20 ; 32 ; 46) est constitue d'au moins 
deux couches. 

zo 8. Article absorbant selon la revendication 3 ou 4, dans lequel ledit premier element (18 ; 30 ; 44) a une largeur 
couvrant la largeur dudit article absorbant, ledit second element (20 ; 32 ; 46) etant un papier absorbant mince 
plie en E ayant au moins trois couches connectees et ayant une capacity de drainage superieure a celle dudit 
premier Element, et ledit article ayant une epaisseur n'excedant pas 5 mm. 

25 9. Article absorbant selon la revendication 8, dans lequel ledit premier element (1 8 ; 30 ; 44) est un materiau coforme. 

1 0. Article absorbant selon la revendication 8, dans lequel tedit premier element (1 8 ; 30 ; 44) est une toile etalee a I'air. 

11. Article absorbant selon la revendication 8, dans lequel une couche de transfert (28 ; 42) est posittonnee entre 
30 ladite enveloppe (22 ; 36) et ledit premier element (30 ; 44). 

12. Article absorbant selon la revendication 8, dans lequel ledit premier element (30 ; 44) presente au moins une fente 
longitudinale (34) au sein dudit article, ladite fente s'etendant le long d'une portion dudit article. 

35 13. Article absorbant selon la revendication 12, dans lequel ledit premier el6ment (30) pr6sente plusieurs fentes (34) 
formees au sein dudit article, lesdites fentes s'etendant le long d'une portion dudit article. 

14. Article absorbant selon Tune quelconque des revendications 3 a 5, dans lequel ledit premier 6l6ment comprend 
horizontalement au moins deux bandes horizontals (58 ; 60) alignees et espacees Tune de i'autre formant entre 

40 elles au moins un espace longitudinal (52), ledit second element (46) etant un papier absorbant mince plie en E 

ayant au moins trois couches, ledit rapport etant d'au moins 2,3 lorsque la bngueur de ladite tache de fluide sur 
ledit second el6ment est d'au moins 99 mm, et ledit article ayant une epaisseur n'excedant pas environ 5 mm. 

15. Article absorbant selon la revendication 14, dans lequel une couche de transfert (42) est disposed entre ladite 
45 enveloppe (36) et ledit premier element (44), et ladite couche de transfert (42) a une couleur plus foncee que ledit 

premier element (44), ladite couleur plus foncee fournissant a I'utilisateur une Indication visuelle avant utilisation 
sur ('emplacement destine a recevoir la plupart du fluide. 
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FIG. 5 
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